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o CHEMICAL QUALITY OF IRRIGATION WATER
IN THE NORTHWESTERN PART OF THE GILA RIVER INDIAN

RESERVATION, MARICOPA COUNTY, ARIZONA

By 

L. R. Kister

Purpose and Scope of the Study

The evaluation of the chemical quality of the irrigation water 

in the northwestern part of the Gila River Indian Reservation was 

undertaken by the U. S. Geological Survey at the request of the U. S. 

x- Department of Justice. The data used in the evaluation were compiled 

from records of the Maricopa County Court Water Commissioner, the 

Salt River Valley Water Users' Association, the U. S. Geological 

Survey, and the University of Arizona. The report compares the 

dissolved-solids concentrations and the chemical composition of the 

water in the Salt River above its confluence with the Gila River with 

 the concentrations and composition of the water from two irrigation 

wells in the northwestern part of the reservation (figs. 1 and 2),

c
A salinity survey made in 1900 (Forbes, 1902) and miscell 

.13 water samples collected in 1943 show thai, historically, the
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o low flows of the Salt River have contained dissolved-solids concentra­ 

tions greater than 1, 000 ppm (parts per million) in the flat desert
r-

4- areas in Arizona. (See table 1. ) The soluble salts in the low flows 

of the Sail Kiver exceeded 1, 000 ppm for more than 300 days from 

August 1S99 to August 1900. On February 24 and 25, 1800, water 

samples were collected in the Salt River from Mount McDowell 

(outside of map area) to the headgate of the Buckeye Canal (table I). 

According to Forbes (1902, p. 194), the samples showed a gradual 

increase in the dissolved-solids content of the water in the downstream 

direction. The Buckeye Canal, is below the confluence of the Salt and 

Gila Rivers, and the low flows in the canal usually are from seepage 

""" from the rivers.

v Water samples were collected from the Salt River about half 

a mile above its confluence with the Gila River on an approximate 

weekly basis from. 1934 to 1949. During this period, the dissolved- 

solids concentrations ranged from 1, 900 to 5, 000 ppm and averaged 

about 3, 120 ppm. Although the dissolved-solids concentrations were 

less than 500 ppm during short-duration floodflows, only the low 

flows, which, contained large concentrations of dissolved solids, \vera 

available lor irrigation irorn tne canals.



r
70 -

T
ab

le 
1. --S

alin
ity

 su
rv

ey
 and 

m
iscellan

eo
u
s ch

em
ical an

aly
ses of w

ater fro
m

 the S
alt 

H
iv

er in and n
ear th

e
n

o
rth

w
e
ste

rn
 p

art of the G
ila R

iv
er Indian R

eserv
atio

n
»

[C
o
n
stitu

en
ts in p

a
rts p

er m
illio

n
. 

D
isso

lv
ed

-so
lid

s v
alu

es rep
resen

t 
su

m
 of d

eterm
in

ed
 co

n
stitu

en
ts in so

lu
tio

n
, 

u
n
less o

th
erw

ise 
in

d
icated

. 
S

o
u
rce o

f d
ata. 

F
o
rb

e's (1902, 
p. 

194) an
d
'S

alt R
iv

er V
alley

 W
ater U

se
rs' 

A
sso

ciatio
n
]

L
o

catio
n

i 
D

ate of 
co

llectio
n

C
alciu

m
 

(C
a)

M
ag

n
e­ 

siu
m

 
(M

g)

S
odium

 
(N

a)

B
ic

a
r­ 

b
o

n
ate 

(H
C

0
3

)

C
ar­ 

b
o
n
ate 

(C
0

3
)

S
u
lfate 

(S
0

4
)

C
h

lo
rid

e 
(C

D
D

isso
lv

ed
so

lid
s

W
ater type

S
A

L
IN

IT
Y

 S
U

R
V

E
Y

S
alt R

iv
er a

t M
ount M

cD
ow

ell

S
alt R

iv
er at T

em
p

e

S
alt R

iv
er 3 rin-iies below

P
h

o
en

ix

in
tak

e a
t head' of-;.B

uckeye
C

an
al

F
eb

. 
19.00

F
eb

. 
1900

F
eb

. 
1900

F
eb

. 
1900

--_-

--_-

----

--

.

_

---

--_-

--_-

1
/1

,0
2

0

-
V

 180

1
/1

, 300

i/1
, 820

----

M
IS

C
E

L
L

A
N

E
O

U
S

 A
N

A
L

Y
S

E
S

S
alt R

iv
er 7 m

iles e
a
st of

S
alt R

iv
er m

erid
ian

S
alt R

iv
er 4 m

iles e
a
st of

S
alt R

iv
er m

erid
ian

D
o.

D
o.

D
o.

D
o.

D
o.

Ju
n
e 

1942

Ju
n
e 

1942

S
ep

t. 
1942

F
eb

. 
1943

M
ar. 

1943

M
ay 

1943

Ju
n
e 

1943

128

135

10583

10583

135

38454145454541

279

456

380

437

383

422

419

407

488

290

27.8

398

417

437

00195000

loO

230

190

210

230

180

210

414

616

556

624

504

548

592

1
,4

1
6

1, 970

1, 581

1
,6

8
2

L
 665

1, 605

1, 834

S
odium

 ch
lo

rid
e

S
odium

 ch
lo

rid
e

S
odium

 ch
lo

rid
e

S
odium

 ch
lo

rid
e

S
odium

 ch
lo

rid
e

S
odium

 ch
lo

rid
e

S
odium

 ch
lo

rid
e

- 
R

esid
u

e on ev
ap

o
ratio

n
.

-5
-



Chemical Quality of Ground Water 

t 

r \Yater samples were collected from Indian Well (4-3/4Z-GN)
v»

interniittently from 1936 to 1950. Indian Well is 4-3/4 miles east 01 

the Gila and Salt River meridian and zero miles north of the Gila and 

Salt River base line. The well was drilled to a depth of 173 feet in 

1935, and the casing was perforated from 40 to 178 feet below the land 

surface. During the initial pumping test, the well yield was 10. 3 cis 

(cubic feet per second)   432 miner's inches of water. After the well 

- as pumped continuously for 4 days, the yield increased to 12 cis (480 

miner's inches). From 1933 to 1S50, the concentrations of dissolved 

( solids in the water from this well ranged from about 2, 700 to 3, 200 ppm,

and the average concentration was about 3, 050 ppm.
*

The Replacement Well (4-7/8E-ON) was drilled an eighth of a

mile east of the original Indian Well in 1952. The well was drilled to a 

der>th of 500 feet, and the casing was perforated from 220 to 500 feet* * o A,

below the land surface. On December 5, 1952, after 5 days of pumping, ' -^ 

the dissolved-solids concentration in the water from this well was 

1, 313 ppm. From 1952 to 1959, water samples were collected inter­ 

mittently from the Replacement Well; the concentrations of dissolved 

solids ranged from 1, 320 to 2, 020 ppm and averaged about 1, 370 ppm.

C -6-



.. c
Comparison of the Chemical Quality of the Surface Water 

' and the Ground Water

r-

5 The minimum, maximum, and average concentrations of 

dissolved solids during low flows of the Salt River and in ground 

water are given in table 2. The monthly average dissolved-solids 

concentrations shown in figure 3 for the Salt River were calculated 

from samples collected on an approximate weekly basis; water samples 

were collected from the wells on an annual basis. The dissolved- 

solids concentrations in the water from the river vary from month to 

month, deuendin^ en the amount of flow. The dissolved-solids cone en-* .1 ^

trations are greater during periods of low flow than during periods 

~~ of floodflow (fig. 3). For example, dissolved-solids concentrations 

^ were less than 500 ppm from. February to June 1941, when water

spilled over Roosevelt Dam, which caused higher-than-normal flows 

in the lower reaches of the Salt River.

From 1936 to 1950, dissolved-solids concentrations in water

from Indian Well ranged from about 2, 700 to 3, 200 ppm. During
 ii

this period, the variations in dissolved-solids content in the water
V

». from the well were markedly less than the variations-in dissolved

solids in the water from the Salt River; however, the average amount 

of dissolved solids in the water from the well was about equal to the

r\ -7-
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  r ) average amount of dissolved solids in the Salt River during low flow.
i
I t< From 1952 to 1969, dissolved-solids concentrations in water

i « 
from Replacement Well were comparatively uniform and generally

V

; were less than 2, 000 ppm, which is considerably less about two- 

thirds than the concentrations in the low flow of the Salt River or 

in the water from the shallower Indian Well.

Figure 4 is a graphic comparison of the chemical character­ 

istics of the water from the Salt River above its confluence with the 

Gila River (analysis 1), Indian Well (analysis 2), Replacement Well 

(analysis 3), and the Salt River 4 miles east of the Salt River meridian 

(analysis 4). The data are given in equivalents per million {eprn}. 

'(~ ] In an analysis expressed in equivalents per million, unit concentration- 

of all ions are chemically equivalent; therefore, the chemical characte
iL

istics of different waters can be directly compared. Sodium and 

chloride are the principal constituents in the analyses,

Summarv

Historically, the low flows of the Salt River have been saline, 

A salinitv survev made in 1900 indicated that the dissolved-solids
W V*

content of the water increased downstream from. Mount  MeDowell

-10-



o Sodium and potassium Chloride and nitrate

Magnesium Sulfate

Calcium Bicarbonate

CONSTITUENTS, IN EQUIVALENTS PER MILLION

_ >-* to CAi  £»  01 o> 

 ? - o   o o o, o o1 1 1 I 1 1 1

Analysis 1   -Salt River half a mile above its- confluence with the Gils 
Analysis 2  Indian Well (4-3/4E-ON), 178 feet deep 
Analysis 3   Replacement Well (4-7/8E-ON), 5(io feet deep 
Analysis 4   Salt River 4 miles east of the Salt River meridian
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Figure 4.--Chemical composition of surface water and ground 
water in the northwestern part of .the Gila River Indian
Reservation.
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ô
 to the head of the Buckeye Canal. The data show large variations in

dissolved-solids concentrations in water from the Salt River half a 

£ mile above its confluence with the Gila River and small variations 

in dissolved solids in the water from the 173-foot-deep Indian Well; 

the data show about equal average concentrations of dissolved solids 

in the water from both sources. The length of water-quality records 

is not of sufficient duration to draw any valid conclusions elsewhere 

on the Salt River. The dissolved-solids content in the water from 

Replacement Well is about 1, 800 ppm, which is more than 1 3 000 ppm 

less than that in low flows of the Salt River or in the water from 

Indian Well. Water from all the sources is of the sodium, chloride

c
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